Organized to coincide with Jerry Seligman's visit to Europe, this closed workshop had two aims: to bring together researchers in hybrid languages to present recent developments, and to discuss how best to stimulate interest in the subject.
languages. Second, he showed how a (polynomial space decidable) fragment of the hybrid language with @ and ↓ could be used to define concepts beyond the reach of standard description logics: his examples (self-employed and lucky-lover) were clear and convincing.
Locality

Maarten Marx
Department of Artificial Intelligence, Free University, Amsterdam, The Netherlands. The hybrid language in @ and ↓ picks out precisely the bounded fragment of first order logic (that is, the first-order formulas invariant under generated submodels; see [1] ). Thus @ and ↓ capture an important aspect of locality, a key property of modal logics. On the other hand, various guarded fragments are clearly modal too (they arise by generalizing the Standard Translation of modal logic into first-order logic). But the guarded and bounded fragments are very different (among other things, the former is decidable, while the latter is not). How can two such different fragments both claim to be genuinely modal? Maarten's talk resolved the tension by introducing finer grained versions of locality based on the notion of a packed set. This lead to an interesting discussion of the potential relevance of this issue to description logics, and the possibility of hybrid languages with sorts ranging over cliques.
Following this we adjourned for lunch -and returned to an afternoon session devoted to proof theory. Proof theory for hybrid languages was pioneered by Jerry Seligman in the early 1990s (at present [18] is the only widely available source for his work). In independent work in the mid 1990s, nominals were added to similarity logics to improve their proof-theoretical properties (see Konikowska [15] ). More recently there have been a number of papers devoted to non-Hilbert style proof systems for various hybrid languages (see, for example, Blackburn [4] and Tzakova [19] ). Moreover, it has become clear that there are important links between hybrid deduction and work in the Labelled Deductive System tradition. With four talk devoted to such topics, we were surely in for an interesting session:
Cut-Free Display Calculi for Nominal Tense Logics
Rajeev Goré Automated Reasoning Project and Department of Computer Science, Australian National University, Canberra, Australia. Rajeev's talk, based on [11] , his recent joint Tableaux'99 paper with Stéphane Demri, introduced a new style of proof system for hybrid languages: display calculi. (Most previous non-axiomatic proof systems for hybrid languages have been tableau, sequent, or natural-deduction based.) After introducing display calculi, Rajeev turned to the question of displaying nominals. The key idea was to use the difference operator to extend Wansing's strong normalization theorem; the approach was clearly motivated and well-explained. After the talk the following question was raised and discussed: is it possible to obtain well behaved display calculi based on the weaker @ operator, rather than the difference operator? Broadly speaking, Luca's talk (based on joint work with David Basin and Seán Matthews [2] ) belongs to the labelled deductive system tradition -but one of the key points Luca made was that labelling and labelled deduction comes in many varieties, and general results in labelled deduction need not trade on (implicit or explicit) use of the Standard Translation. To demonstrate this, Luca discussed a number of different ways of handling ⊥ in labelled deduction, noting various proof theoretical tradeoffs. He concluded by discussing recent work on proof theoretical analyses of modal complexity. His talk, and the subsequent discussion, made clear there are links between hybrid languages and labelled deduction that deserve further exploration. It was also interesting to observe how close the tools he was using were to the fragments of hybrid languages isolated by Carlos in his talk on description logics.
Internalization
Jerry Seligman Department of Philosophy, University of Auckland, New Zealand.
The internal approach to hybrid deduction trades on the insight that @ and nominals can be viewed as reflecting the modal satisfaction definition. In his talk, Jerry began with an external approach to modal reasoning, based on a fully formalized first-order metalanguage, and step-by-step showed how to develop internalized calculi. A number of interesting points emerged. For a start, something close to the labelling methods discussed by Luca seemed to be a natural intermediate stage in this process. Second, Jerry emphasized that his approach offered a number of results (notably concerning completeness and interpolation) for free: the first-order metalanguage has these properties, and his internalization process is carried out in ways that either prevents a property being lost (completeness) or allows it to be recovered (interpolation).
Sequent Calculi for Nominal Tense Logics Stéphane Demri
Laboratoire LEIBNIZ -C.N.R.S., Grenoble, France. Stéphane's talk was based on his recent Tableaux'99 paper [10] , which defines a sequent calculus for nominal tense logic. Roughly speaking, his calculus is an internalized one (it doesn't use metalinguistic prefixes or labels but relies solely on the resources available in the object language), but he achieves this internalization without the help of the @ operator. Also interesting was Stéphane's account of how this calculus arose: in essence he used the difference operator to help design the system, but avoided having to introduce D into the object language. Stéphane also posed a methodological challenge. In contrast to most of the other participants, he felt that many of the proof methods discussed were not, in the end, so very different from classical first-order methods -a view which lead to spirited discussion.
All in all, HyLo'99 was a highly successful workshop. The standard of both talks and discussion was high, and there was genuine exchange of ideas. Indeed, its only real shortcoming was that the range of participants was too narrow: it would have been highly desirable to have representatives of the description logic and similarity logic communities, for example. In the business meeting that followed the talks, it was decided to organize an open workshop in the year 2000, a workshop explicitly devoted to attracting as wide a range of participants as possible. It was abundantly clear to all participants that the time is now ripe to draw together the many threads that make up hybrid logic.
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